II. INTRODUCTION
It is well known that the magnetic structure and properties of magnetic materials (eg.
Curie-Weiss temperature (Θ CW )) are mainly determined by the magnitude and the sign of the interatomic exchange coupling constants (J ij ) arising among the magnetic ions. Because of the sufficiently high Θ CW (above room temperature), any magnetic material can be used in the new generation electronic devices.
1 Hence, the ability of first principles electronic structure calculations to predict the J ij plays an important role for designing of the various materials. Theoretically, the basic mechanisms to predict the J ij are quite well-known. expected that some out of many spin configurations considered by Yaresko may converge into the local minima for higher U and hence leads to the inconsistency of Θ CW and J 1 for these two compounds. Second may be due to the unconstrained nature of calculations for various spin configurations as shown in our earlier publication in more details for ZnV 2 O 4 compound.
In that work, we have shown that the normal LSDA+U calculations (the magnitude of magnetic moment (MM) of every V atoms is allowed to vary self-consistently for FM and AFM solutions) are not the correct method for predicting the experimentally reported AFM ground state of this compound for large parameter range of U. However, the constrained LSDA+U calculations (the MM of every V atoms is fixed for both FM and AFM solutions) are able to predict the experimentally observed AFM ground state for large parameter range of U. The experimentally observed structural parameters used in these calculations for every compounds in the face centered cubic phase are taken from the literature. 20, 22, 25, 26 In these calculations, we have used Perdew -Wang/Ceperley -Alder exchange correlation functional. 27 The effect of on-site Coulomb interaction between Cr 3d electrons is considered within the LSDA+U approach. 28 Normally in this method U and J are used as parameters. However, in present study, only U is used as a free parameter and the value of J is calculated self-consistently as described in reference [28] . In order to understand the magnetic behaviour of these compounds, we have done both unconstrained and constrained collinear magnetic calculations by varying U from 0-6 eV, where the direction of MM is fixed along the z-axis. In unconstrained calculations, the magnitude of MM of every Cr atoms inside the muffin-tin sphere is allowed to vary self-consistently for both FM and AFM solutions. However, in the constrained calculations, the value of MM for every Cr atoms in FM solution is kept same to the self-consistently Hartrees/cell.
IV. RESULTS AND DISCUSSIONS
In order to know the nature of the nearest neighbour exchange coupling constant (J 1 ) and We estimate the values of nearest neighbour exchange coupling constant J ij among Cr atoms for these spinels by using the calculated energies of above mentioned FM and AFM spin configurations in the classical Heisenberg model of following formula,
where, S i and S j are the Cr spins of sites i and j, respectively. In these spinels, the face centered cubic primitive unit cell contains six nearest neighbour interactions (where J ij =J 1 ) among magnetic Cr atoms. Hence, the total energy difference between FM and AFM spin ordering per unit cell in terms of J 1 can be written as:
for S=3/2 (for Cr 3d 3 electrons).
The calculated values of J 1 for U=2-6 eV by using Eqn. (2) increases with the increase of U are not according to the following equation, also for U=2-6 eV and U ≥4 eV, respectively where the unconstrained calculations failed.
The values of J 1c (where c stands for constrained calculation) are calculated by using Eqn.
(2), where the total energies of FM and AFM per unit cell are used. The calculated values of J 1c for these compounds are also shown in the 
where, S=3/2 for Cr 3d 3 electrons. k B and z=6 are the Boltzmann constant and the number of nearest neighbours of Cr atoms in the unit cell among which the exchange interaction are effective, respectively. The calculated values of (Θ CW ) c for these compounds for U=2-6
eV are shown in the 
